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ABSTRAKT 
 
V první části práce je popsána brzda nákladních železničních vozů, její princip a ovládání. 
Samostatné pasáže se věnují popisu brzdy zdržové, čily špalíkové a brzdy kotoučové. 
V souladu s cíly je zdůvodněno široké rozšíření brzdy zdržové a její použití v návrhu brzdy, 
jež je hlavním předmětem této práce. Dále jsou popsány požadavky, kladené na brzdovou 
výstroj nákladních železničních vozů, týkající se zejména vozů provozovaných v jízdním 
režimu SS. 
Druhá část obsahuje samotný návrh brzdy nákladního vozu řady Tagnpps pro jízdní režim SS. 
Schéma mechanické i pneumatické části, CAD model navržené brzdové soustavy a 
napěťovou analýzu provedenou metodou MKP vybrané komponenty – převodnice, provedené 
v nástavbovém modulu prostředí SolidWorks 2011. Pro srovnání výsledků analýzy zhotovené 
metodou MKP je obsažen také analytický výpočet zmíněné komponenty. 
 
 
KLÍČOVÁ SLOVA 
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ABSTRACT 
 
At first part of my work is described the brake for freight wagon, its princip and control. 
Next part is dedicated to describe to brake with block and brake with disc.   Main object of 
my work is concrete propose of brake with blocks and reason, why is this brake use on most 
of wagons.  Next I describe requests for brake accessories for freight wagons, mainly for 
operation in SS mode. 
At second part is proposal for brake for freight wagon type TAGNPPS for operating in SS 
mode. Scheme of mechanical and pneumatic part, CAD model of this brake system, voltage 
analyses by FEM method of choosing component – brake lever, created in SolidWorks 2011 
mode. For compare of result by FEM method is used analytic count of this component. 
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,,]SĤVREHPMVRXEU]GČQ\QiNODGQtYODN\VU\FKORVWtGRNPK
  ?
3QHXPDWLFNiþiVWEU]G\

3QHXPDWLFNiþiVWEU]G\±YL]2EUVORXåtNRYOiGiQtVWODþHQpKRY]GXFKXDMHKRUR]YRGX
3URFHV EU]GČQt ]DþtQi SĜHVWDYHQtP EU]GLþH þtPå GRMGH NH VQtåHQt WODNX Y KODYQtP SRWUXEt
9HOLNRVWWpWR]PČQ\MHSĜtPR~PČUQi]PČQČWODNXYEU]GRYpPYiOFL3OQpEU]GČQtSRWRPMH
WDNRYp VQtåHQt WODNX Y KODYQtP SRWUXEt NWHUêP VH GRViKQH PD[LPiOQtKR WODNX Y EU]GRYpP
YiOFLN3D

2EU6FKpPDSQHXPDWLFNpþiVWLEU]GQpVRXVWDY\>@

3RSLVMHGQRWOLYêFKþiVWt
 UR]YiGČþ
 SĜtGDYQêYHQWLO
 SRPRFQêY]GXFKRMHP
 UR]YRGRYêY]GXFKRMHP
 ĜtGLFtY]GXFKRMHP
 EU]GRYêYiOHF
 VSRMNRYpNRKRXW\
 KODYQtSRWUXEt
 SUDFKRMHP
RGEU]ćRYDþ
VWDYČþRGOHKORVWL]GUåt
UHJXODþQtW\þ
Y\StQDþEU]G\
SĜHVWDYRYDþMt]GQtKRUHåLPXEU]G\
SĜHVWDYRYDþORåHQt
UXþQtWiKORRGEU]ćRYDþH
  ?
0HFKDQLFNiþiVWEU]G\

0HFKDQLFNiþiVWEU]G\±YL]2EUVORXåtNGLVWULEXFLEU]GQpVtO\=DþtQiEU]GRYêPYiOFHP
NGHGRFKi]tNSĜHPČQČ WODNRYpHQHUJLH Y]GXFKXYHQHUJLL PHFKDQLFNRXDNRQþt Y\YR]HQtP
EU]GQpVtO\YHVW\NXNRORNROHMQLFH
=SĤVRESĜHQRVXVLOVHUĤ]QtSRGOHSRXåLWpKREU]GRYpKRV\VWpPX
.RQWDNWQtSORFKDSURYêYLQEU]GQpVtO\XNRWRXþRYpEU]G\MHPH]LREORåHQtPEU]GQpþHOLVWLD
EU]GRYêP NRWRXþHP 8 ]GUåRYp EU]G\ MH SDN VW\þQi SORFKD PH]L REUXþt NROD D IXQNþQt
SORFKRXEU]GtFtFKãSDONĤ
.GRVDåHQt ~þLQQpKR EU]GČQt MH SRWĜHED DE\ SiNRYp SĜHYRG\ WiKORYpKR ~VWURMt VtOX StVWX
EU]GRYpKRYiOFH QČNROLNDQiVREQČ]YČWãLO\7\þRYêDSiNRYêPXVt EêW VWDYLWHOQp WHG\ PXVt
]DMLVWLW URYQRPČUQp UR]ORåHQt VtO\ QD MHGQRWOLYp ]GUåH EU]GRYp þHOLVWL D EêW QH]iYLVOi QD
RSRWĜHEHQt]GUåtEU]GRYpKRREORåHQt7RWRMH]DMLãWČQRXåLWtPVWDYČþHRGOHKORVWL]GUåt


2EU6FKpPDPHFKDQLFNpþiVWLEU]GQpVRXVWDY\>@
3RSLVMHGQRWOLYêFKþiVWtPHFKDQLFNpþiVWLEU]GQpVRXVWDY\
±EU]GRYêYiOHF
±StVWQLFH
±SĜHYRGQLFH
±VWDYČþRGOHKORVWL]GUåt
±UHJXODþQtW\þ
±VSRMQLFHSĜHYRGQLF
  ?
±WiKOR
±VYLVOiSiND
±VSRMQLFHVYLVOêFKSiN
±WiKORUR]SRU\]GUåt
±]GUå
±NRWHYQtN
±YUDWQiSUXåLQD
±YĜHWHQRVPDWLFtUXþQtEU]G\
±NOLNDNRODUXþQtEU]G\VH]iYLWRYêP
YĜHWHQHP
±SĜHYRGRYi~KORYiSiND
±NXåHORYêSĜHYRG
$%±YDULDQW\UXþQtEU]G\


.RPSRQHQW\EU]G\

.RPSRQHQW\EU]G\VHGČOtQDWĜL]iNODGQtþiVWL
 ? YêUREDVWODþHQpKRY]GXFKX
 ? UR]YRGVWODþHQpKRY]GXFKX
 ? PHFKDQLFNêSĜHQRVVLO

9êUREDVWDþHQpKRY]GXFKX
9êURED VWODþHQpKR Y]GXFKX MH QXWQi SUR IXQNFL EU]G\ D PDMt ML QD VWDURVWL KQDFt YR]LGOD
SĜtSDGQČĜtGLFtYR]\6WODþHQêY]GXFKMH]iNODGQtPPpGLHPNWHUpVHSRXåtYiMDNSURSĜHQRV
ĜtGtFtKRVLJQiOXWDNSURSĜHQRVEU]GtFtFKVLO

5R]YRGVWODþHQpKRY]GXFKX
5R]YRGY]GXFKXPĤåHEêWYWRPQHMMHGQRGXããtPSĜtSDGČWYRĜHQSRX]HKODYQtPSUĤEČåQêP
SRWUXEtPNWHUpSRWRPSRX]HXPRåĖXMHSUĤFKRGY]GXFKXPH]LMHGQRWOLYêPLYR]\]DĜD]HQêFK
YHGOHVHEHGRYODNX$OHQHXPRåĖXMHGDQpPXYR]XEU]GLW
.URPČ NRPSRQHQW MHå EXGRX SRSViQ\ GiOH MH VRXþiVWt UR]YRGX WDNp SĜtVOXãHQVWYt NWHUp
PĤåHPHGČOLWQDGYČVNXSLQ\


  ? ?
ýLãWČQtY]GXFKX
 ? SUDFKRMHP\ ± VORXåt N ]DFK\FHQt PHFKDQLFNêFK þiVWLF NWHUp MVRX XQiãHQ\ VWODþHQêP
Y]GXFKHP3RXåtYDMtVHSUDFKRMHP\F\NORLGQt

9HGHQtY]GXFKX
 ? RGERþQLFH±YNOiGDMtVHGRKODYQtKRSRWUXEtYSĜtSDGČQXWQRVWLMHKRYČWYHQt
 ? NRKRXW\ ± SRXåtYDMt VH NX]DYtUiQt  RWHYtUiQt YVWXSX GR REYRGĤ SĜtSDGQČ NY\SRXãWČQt
NRQGHQ]iWXDSRG
 ? VSRMN\±VORXåtNSURSRMRYiQtKODYQtFKSRWUXEtVRXVHGQtFKYR]ĤYHYODNX

+ODYQt SRWUXEt  VORXåt NUR]YRGX Y]GXFKX ]KODYQtKR Y]GXFKRMHPX XPtVWČQpKR YWDåQpP
YR]LGOHSĜHVEU]GLþNHYãHPQiVOHGXMtFtPYR]ĤPYODNX-PHQRYLWêWODNMHEDU.3D

5R]YDGČþMHPHFKDQLFNêUHJXOiWRUMHKRåIXQNFtMHPČQLWYHOLNRVWWODNXYEU]GRYpPYiOFLQD
]iNODGČYHOLNRVWL]PČQ\WODNXYKODYQtPSRWUXEt

5R]YRGRYêY]GXFKRMHP MHUHIHUHQFtSURSRURYQiQt]PČQ\WODNXYKODYQtPSRWUXEt1DSOQt
VH SĜL SUYRWQtP SOQČQt EU]GRYpKR RNUXKX Y]GXFKHP D QDGiOH VH YQČP WODN XGUåXMH QD
NRQVWDQWQtKRGQRWČ

3RPRFQêY]GXFKRMHPMH]iVREQtN]HNWHUpKRVHSOQtEU]GRYpYiOFHSĜLEU]GČQt

%U]GRYêYiOHFMHSĜHYRGQtNHPWODNRYpHQHUJLHY]GXFKXQDPHFKDQLFNRXVtOX

3ĜHQRVPHFKDQLFNêFKVLO
-HGQiVHRVRXþiVWLEU]G\MLPLåVHEU]GtFtVtODSĜHQiãtRGEU]GRYpKRYiOFHNGYRMNROt

  ? ?
3iNRYtNEU]GČQtYR]XVHXåtYiMHGQRKRQHERGYRXYiOFĤVSROXVWiKO\DSĜHYRG\
3iNRYêSĜHYRGO]HUR]GČOLWQDGYČþiVWL

3iNRYtXEU]GRYpKRYiOFH ±KODYQtPLNRPSRQHQWDPLMVRXSiN\W]YSĜHYRGQLFH
3iNRYtUXþQtEU]G\  ± SRXåtYi VH YĜHWHQRYi UXþQt EU]GD VY\VRNêP SĜHYRGHP
L SUR]QiVREHQtOLGVNpVtO\SĤVREtFtQDNRORUXþQtEU]G\NWHUiþLQtDVL1

6WDYČþRGOHKORVWL]GUåt± VWDYČþRGOHKORVWL]GUåtDXWRPDWLFN\]DMLãĢXMHUHJXODFLGpON\W\þRYt
WDN DE\ ]GYLK StVWX EU]GRYpKR YiOFHRGOHKORVW ]GUåt RG NROD E\OD YSĜHGHSVDQêFK PH]tFK
QH]iYLVOH QD RSRWĜHEHQt EU]GRYêFK ãSDOtNĤ þL Mt]GQt SORFK\ NRO 'R EU]GRYpKR W\þRYê MH
YHVWDYČQPtVWRMHGQRKRWiKOD

%U]GRYi]GUå±EXGHEOtåHSRSViQDYNDSLWROH%U]GD]GUåRYi
%U]GRYêNRWRXþ±EXGHEOtåHSRSViQDYNDSLWROH%U]GDNRWRXþRYi
%U]GRYpþHOLVWL±EXGHEOtåHSRSViQDYNDSLWROH%U]GDNRWRXþRYi

2YOiGiQtEU]G\

9WpWR NDSLWROH EXGH VWUXþQČ SRSViQ SULQFLS RYOiGiQt SUĤEČåQp VDPRþLQQp WODNRYp EU]G\
2VWDWQt GUXK\ RYOiGiQt SĜtPRþLQQp HOHNWURSQHXPDWLFNp þL VDPRþLQQp HOHNWURSQHXPDWLFNp
QHMVRXGiOHGHWDLOQČMLSRSLVRYiQ\ MHOLNRåSULQFLSLHOQČVHSĜtOLãQHOLãtRGSUĤEČåQpVDPRþLQQp
EU]G\
3UĤEČåQi VDPRþLQQi EU]GD MH FKDUDNWHULVWLFNi MPHQRYLWêP WODNHP YKODYQtP SRWUXEt
YRGEU]GČQpP VWDYX  EDU =iNODGQt ĜtGtFt SUYHN EU]G\ YR]X UR]YDGČþ MH PH]L KODYQtP
SRWUXEtPDEU]GRYêPYiOFHP3RPRFQêY]GXFKRMHPSOQtSĜLEU]GČQtEU]GRYêYiOHFDViPMH
QDSiMHQ]KODYQtKRSRWUXEtSURVWĜHGQLFWYtPUR]YDGČþH)XQNFt UR]YDGČþH MH DE\ Y]iYLVORVWL
QD ]PČQČ WODNX YKODYQtP SRWUXEt UHJXORYDO PQRåVWYt Y]GXFKX YVWXSXMtFtKR GR EU]GRYpKR
YiOFHDQDRSDNSĜLRGEU]ćRYiQtKRRGYČWUiYDOGRRNROQtKRSURVWĜHGt
3UR ~SOQp RGEU]GČQt YR]X MH QXWQp DE\ WODN YKODYQtP SRWUXEt GRViKO WODNX  EDU SRWp MH
EU]GRYê YiOHF SURVWĜHGQLFWYtP UR]YDGČþH RGYČWUiQ GR RNROt D SRPRFQê Y]GXFKRMHP MH
  ? ?
QDSOQČQ QD SURYR]Qt WODN 9 RSDþQpPSĜtSDGČ QDVWDQHOL U\FKOê SRNOHV WODNX YKODYQtP
SRWUXEtQDKRGQRWXDWPRVIpULFNpKRWODNXSRUXFKRXQHERUR]SRMHQtPGYRXVRXVHGQtFKYR]Ĥ
GRMGHNSOQČQt EU]GRYpKRYiOFH]KODYQtKR Y]GXFKRMHPXD WtPNYêYLQX EU]GtFt VtO\D WRQD
YR]HFKRERXþiVWtVRXSUDY\

%U]GD]GUåRYi
%U]GD ]GUåRYi ãSDOtNRYi ± YL] 2EU  MH EU]GRX DGKH]Qt D YVRXþDVQp GREČ MHGQtP
]QHMSRXåtYDQČMãtFKEU]GRYêFKV\VWpPĤNROHMRYêFKYR]LGHO
.LQHWLFNiHQHUJLHYR]LGODVHSĜHPČĖXMHYHQHUJLLWHSHOQRXSĜLWODþRYiQtPEU]GRYêFK]GUåtQD
Mt]GQt SORFKX NROD 3ĜLWODþRYiQtP ]GUåt QRUPiORYRX VLORX Y]QLNi WĜHQt NWHUêP VH Y\YR]XMH
EU]GQê~þLQHNQDREYRGXNROW]YWĜHFtVtOD9]QLNOpWHSORVHRGYiGtEU]GRYêPREORåHQtPD
NROHPGRRNROt%U]GDVHNRQVWUXXMHWDNDE\QHGRFKi]HORNSĜtOLãQpPXWHSHOQpPXQDPiKiQt
NRODDQLEČKHPGORXKRGREpPXEU]GČQt
%U]GRYp]GUåHPRKRXEêWGČOHQpMHGQRãSDOtNRYpGČOHQpGYRMãSDOtNRYpDGYRMþLWp
0DWHULiO QD YêUREX EU]GRYêFK ãSDOtNĤ MH VWiOH ãHGi OLWLQD VSĜtPČVt IRVIRUX SUR GRVDåHQt
OHSãtKRVRXþLQLWHOHWĜHQt**ãSDOtNDYPHQãtPtĜHWDNpW]YNRPSR]LWQtPDWHULiO\/LWLQRYp
ãSDON\ ]GĤYRGX VWiOH SĜtVQČMãtFK QRUHP SĜHVWiYDMt Y\KRYRYDW ]KOHGLVND HPLVt KOXNX YR]Ĥ
GDOãtQHYêKRGRXMHSURPČQQêVRXþLQLWHOWĜHQtNWHUêVHVURVWRXFtWĜHFtU\FKORVWtVQLåXMH
%U]GRYpãSDOtN\]NRPSR]LWQtFKPDWHULiOĤ
/ãSDOtN ± PČO QDKUDGLW OLWLQRYp **ãSDOtN\ MHMLFK VRXþLQLWHO WĜHQt MH DOH MHQ PtUQČ Y\ããt
I§DQHGRYROXMHQDKUDGLWOLWLQRYêãSDOtNYFHOpPUR]VDKXU\FKORVWt
//ãSDOtN±PiYODVWQRVWLSRGREQpOLWLQRYêPSURWRMHSRXåtYiQMDNRMHMLFKQiKUDGD]HMPpQD
SDN YREODVWL VRXþLQLWHOH WĜHQt I §    NGH Pi SUĤEČK YHOPL SRGREQê OLWLQRYêP
ãSDONĤP-HKRYêKRGRXMVRXQLåãtHPLVHKOXNX
.ãSDOtN±Y\XåtYiQQDQRYêFKYR]HFKSURY\ããtVRXþLQLWHO WĜHQtD WHG\QLåãtSRåDGDYN\QD
SĜtWODþQRXVtOXEU]GRYêFK]GUåt
1HYêKRGRXNRPSR]LWQtFK PDWHULiOĤ MH ãSDWQêRGYRG WHSOD Y]QLNOpKRSĜL EU]GČQt7RVHSDN
YHOPLSĜHQiãtQDNROD]HMPpQDMHKRMt]GQtSORFK\
9êKRGDPL ]GUåRYp EU]G\ MVRX MHGQRGXFKi NRQVWUXNFH V\VWpPX þLVWtFt HIHNW NROD D VQDGQi
NRQWURODEU]G\DRSRWĜHEHQtãSDONĤSĜLSURYR]X
  ? ?
1HYêKRGRX MH Y\VRNp WHSHOQp QDPiKiQt NROD U\FKOp RSRWĜHEHQt Mt]GQt SORFK\ NROD D Y\ããt
KOXþQRVW


2EU,OXVWUDþQtREUi]HNEU]G\]GUåRYp>@













  ? ?
%U]GDNRWRXþRYi
9WRPWRSĜtSDGČSĤVREtEU]GQiVtODY\YR]HQiEU]GRYêPYiOFHPQDEU]GRYpþHOLVWLNWHUpMVRX
SĜLWODþRYiQ\ QD ERþQtSORFK\ EU]GRYêFKNRWRXþĤ7tPGRFKi]tNSĜHPČQČNLQHWLFNpHQHUJLH
YR]XQDHQHUJLL WHSHOQRX7HSOR MH QiVOHGQČNRWRXþHPDþiVWHþQČREORåHQtP HPLWRYiQRGR
SURVWĜHGt 6RXþLQLWHO WĜHQt MH WpPČĜ QH]iYLVOê QD U\FKORVWL YR]X 1DYtF MHKR KRGQRWD MH
YSRURYQiQtVH]GUåRYRXEU]GRXSRGVWDWQČYČWãt7HG\DQLYHYHONêFKU\FKORVWHFKQHQtQXWQR
PČQLWQLMDNYêUD]QČSĜtWODþQRXVtOXþHOLVWtQDEU]GRYêNRWRXþ
.RWRXþRYi EU]GD ± YL] 2EU  PĤåH PtW GYČ SURYHGHQt  VEU]GRYêP NRWRXþHP QD GĜtNX
QiSUDY\DYGLVNXNROD
9êKRG\NRWRXþRYêFKEU]GMVRX]HMPpQDWHSORWQČQH]DWtåHQpREUXþHNRODNRQVWDQWQtKRGQRWD
VRXþLQLWHOHWĜHQtY]iYLVORVWLQDU\FKORVWLDY\VRNi~þLQQRVWEU]G\
1HYêKRG\NRWRXþRYêFKEU]GMVRXY\ããtQHRGSUXåHQpKPRW\DNRQWURODRSRWĜHEHQtREORåHQtD
NRWRXþĤMHþDVRYČQiURþQČMãt
0DWHULiOQD]KRWRYHQtEU]GQpKRNRWRXþHEêYiãHGiOLWLQDWYiUQiOLWLQDQHERRFHOQDRGOLWN\


2EU,OXVWUDþQtIRWRNRWRXþRYpEU]G\QiNODGQtKRYR]X>@
  ? ?
32ä$'$9.<1$%5='29e6<67e0<
'R MHGQp VRXSUDY\ YODNX VH ]DSRMXMH YtFH YR]Ĥ UĤ]QêFK W\SĤ V LQGLYLGXiOQtPL EU]GRYêPL
V\VWpP\ = WRKR Y\SOêYi QXWQRVW VWDQRYHQt SRåDGDYNĤ NWHUp PXVt NDåGê EU]GQê V\VWpP
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%U]GQi VtOD RG NDåGpKR EU]GRYpKR YiOFH MH SRWRP SĜHQiãHQD VWDYČþHP ]GUåt D NUiWNêP
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SURPRåQRVWSURYHGHQtQDSČĢRYpDQDOê]\Y\EUDQpNRPSRQHQW\VRXVWDY\
'iOHQiVOHGXMtREUi]N\&$'PRGHOXEU]GRYpVRXVWDY\MHGQRWOLYêFKSRGVHVWDYDNRPSRQHQW


2EU6HVWDYDEU]G\UiPXYR]XVNĜtQČDSRGYR]NXYODVWQtQiYUK
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
2EU6HVWDYDEU]G\DSRGYR]HN</VVG.YODVWQtQiYUK


2EU%U]GRYêYiOHF7%D/SĜHYRGQLFHYODVWQtQiYUK
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
2EU6HVWDYDRWRþQpKRUDPHQHD]DYČãHQêFKSiNYODVWQtQiYUK

6HVWDYDRWRþQpKRUDPHQHVHVNOiGi]YODVWQtKRUDPHQHNWHUp MHQDYUåHQR MDNRVYDUHNQRVQp
þiVWLUDPHQHYRGtFtþiVWLDGYRXVLOQRVWČQQêFKSRX]GHU

'DOãtPLGĤOHåLWêPLNRPSRQHQWDPLMVRX
 ? 3ĜHYRGQLFH  VH ]DOLVRYDQêP SRX]GUHP YH VWĜHGQtP RWYRUX QDYUåHQi MDNR
YêSDOHN]RFHORYpKRSOHFKX
 ? 'YČ=iYČVQiRNDMHMLFKåIXQNFtMHHOLPLQDFHYHUWLNiOQtKRSRK\EXSRGYR]NXYĤþLUiPX
YR]XQDYUåHQpMDNRYêSDOHN]RFHORYpKRSOHFKX
 ? GYČ 3ĜHYRGQLFH  QDYUåHQp MDNR YêSDOHN ] RFHORYpKR SOHFKX VH ]DOLVRYDQêP
SRX]GUHPYHVWĜHGQtPRWYRUX
 ? WiKOR QDYUåHQp MDNR REUREHN ]KOHGLVND WHFKQRORJLþQRVWL YêURE\ EXGH XSUDYHQR QD
VYDUHNWĜtGtOĤ
 ? þHS\ RFHORYp SRYUFKRYČ NDOHQp GRSOQČQp R SRGORåN\ D ]DMLãWČQp RFHORYêPL
]iYODþNDPL

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2EU6HVWDYDUXþQtEU]G\YODVWQtQiYUK
6HVWDYDUXþQtEU]G\MHWYRĜHQDNOLNRXGUåiNHPVSRX]GUHPNOLN\GČOHQRXKĜtGHOtNĜtåRYêPL
NORXE\ NXåHORYRX SĜHYRGRYNRX UXþQt EU]G\ VSĜHYRGRYêP SRPČUHP  NRQ]RORX
SĜHYRGRYN\ãURXEHPVOLFKREČåQtNRYêP]iYLWHP7U[D8YĜHWHQHP

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
  ? ?

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
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2EU'HWDLOYHGHQtRWRþQpKRUDPHQHSRGYR]NHPYODVWQtQiYUK


$QDOê]DQDSMDWRVWLY\EUDQpNRPSRQHQW\EU]GRYpVRXVWDY\

.RYČĜHQtQiYUKXMHY\EUiQDNRPSRQHQWD3ĜHYRGQLFH
3UR PRåQRVW VURYQiQt KRGQRW ]MLãWČQêFK QDSČĢRYRX DQDOê]RX YQiVWDYERYpP PRGXOX &$'
V\VWpPXEXGHVRXþiVW]NRQWURORYiQDWDNpSRþHWQČ
9êNUHVWRKRWRGtOXMHSĜLORåHQIRUPRX3ĜtORK\þ

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.RQWUROQtYêSRþHWY\EUDQpNRPSRQHQW\

3ĜHYRGQLFHMH]HMPpQDQDPiKiQDVLORYêPSĤVREHQtPSURVWĜHGQLFWYtPWiKHOMLPLåMH
VSRMHQDVEU]GRYêPYiOFHP

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2EU=MHGQRGXãHQiVHVWDYDRWRþQpKRUDPHQHV3ĜHYRGQLFtYODVWQtQiYUK

.ULWLFNêPPtVWHPWRKRWRGtOX]KOHGLVNDQDPiKiQt MHURYLQDSURFKi]HMtFt VWĜHGHPNROPiQD
SRGpOQRXRVX
9WRPWRSUĤĜH]XMHVRXþiVWY\VWDYHQDNRPELQRYDQpPXQDPiKiQtVP\NHPDRK\EHP
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
9\SRþWHQi KRGQRWD EH]SHþQRVWQtKR NRHILFLHQWX NRUHVSRQGXMH VSRåDGDYNHP YHONp
EH]SHþQRVWLSURYR]XDGORXKpåLYRWQRVWLYHãNHUêFKNRPSRQHQWEU]GRYpVRXVWDY\åHOH]QLþQtFK
NROHMRYêFKYR]LGHO

1DSČĢRYiDQDOê]DYQiVWDYERYpPPRGXOX&$'V\VWpPXPHWRGRX0.3

$QDOê]DMHSURYHGHQDYQiVWDYERYpPPRGXOX6ROLG:RUNV


2EU8FK\FHQtD]DWtåHQtVRXþiVWL

6RXþiVWE\ODXFK\FHQD]DNUDMQtRWYRU\YD]ERXÄIL[QtþHS³=DWtåHQDE\ODVLORX1QD
SORFKXVWĜHGQtKRRWYRUXþHSXSĤVREtFtNROPRQDSRGpOQRXRVXVRXþiVWL
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2EU3UĤEČKUHGXNRYDQpKRQDSČWtVRXþiVWL
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2EU5R]ORåHQtEH]SHþQRVWQtKRNRHILFLHQWX


+RGQRWD UHGXNRYDQpKR PD[LPiOQtKR QDSČWt ]MLãWČQi QDSČĢRYRX DQDOê]RX YQiVWDYERYpP
PRGXOX6ROLG:RUNVMH03DDPLQLPiOQtKRGQRWDNRHILFLHQWXEH]SHþQRVWLþLQt
9SRURYQiQt VKRGQRWDPL ]MLãWČQêFK YêSRþWHP QDSČWt UHGXNRYDQp  03D D NRHILFLHQW
EH]SHþQRVWLþLQtUR]GtOSĜLEOLåQČ
9RERX SĜtSDGHFK NRQWURO\ VRXþiVWL MH QiYUK Y\KRYXMtFt VYHONRX UH]HUYRX SRWĜHEQRX SUR
SURYR]åHOH]QLþQtFKNROHMRYêFKYR]LGHO]KOHGLVNDMHMLFKSURYR]XD~GUåE\


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=KRGQRFHQtQDYUåHQpNRQVWUXNFH

1iYUKEU]GQpVRXVWDY\YR]X7DJQSSVVRORåQpPREMHPXPVSROHþQRVWL/HJLRVDVSUR
Mt]GQtUHåLP66E\OSURYHGHQYVRXODGXVSODWQêPLY\KOiãNDPL8,&DHYURSVNRXVPČUQLFt76,
&5 567 :$* 6SOĖXMH SRåDGDYN\ ]H ]PtQČQêFK Y\KOiãHN QD NRQVWUXNFL GLPHQ]RYiQt
EU]GQp VRXVWDY\ ]KOHGLVND YHOLNRVWL EU]GtFtKR ~þLQNX IXQNþQRVW EU]GQpKR V\VWpPX
LYNRPELQDFLVYR]\VWDUãtNRQVWUXNFHDEH]SHþQRVWSURYR]X
%U]GD MH QDYUåHQD]GUåRYi LNG\åNRWRXþRYiE\ NRQVWUXNþQČE\OD YêKRGQČMãtSUR VYp QLåãt
]iVWDYERYp QiURN\ 9ČWãLQD SURYR]RYDWHOĤ åHOH]QLþQtFK QiNODGQtFK YR]Ĥ SRXåtYi YH VYpP
YR]RYpP SDUNX YR]\ VH ]GUåRYêPL EU]GDPL D NYĤOL VQDGQp ~GUåEČ D SURYR]Qt NRQWUROH
IXQNþQRVWL EU]G\ QHFKWČMt QRYp YR]\ Y\EDYHQp NRWRXþRYêPL EU]GDPL 3URWR MH QiYUK
SURYHGHQ VEU]GRX ]GUåRYRX D SRGYR]N\ MVRX QDYUåHQ\ W\SX < /VVG. ]SURGXNFH
VSROHþQRVWL /HJLRV DV 9]KOHGHP N RPH]HQêP SURVWRURYêP PRåQRVWHP YR]X GDQêPL
VNĜtĖRYRXNRQVWUXNFtYR]XNGHORåQêSURVWRUDYêV\SQp]DĜt]HQtMHXPtVWČQRPH]LSRGYR]N\
QHE\OR PRåQp SRXåtW NODVLFNRX NRQFHSFL ]GUåRYp EU]G\ VWiKORYêP ~VWURMtP SURFKi]HMtFtP
SRG UiPHP YR]X 7R VH VWDQGDUGQČ XåtYi NSĜHQRVX EU]GQp VtO\ RG EU]GRYpKR YiOFH
XPtVWČQpKRYHVWĜHGQtþiVWLYR]XNH]GUåtPMHGQRWOLYêFKGYRMNROt'iOHQHE\ORPRåQpSRXåtW
LQWHJURYDQRX EU]GQRX MHGQRWNX YSRGYR]FtFK MHOLNRå QHMVRX GLPHQ]RYiQ\ SUR SURYR]
YMt]GQtP UHåLPX 66 1DPtVWR WRKR MVRX RVD]HQ\ GYD EU]GQp YiOFH SUR NDåGê SRGYR]HN
MHGHQVSROXVWiKORYêP~VWURMtPSURSRMXMtFtPMHVH]GUåHPLYSRGYR]FtFKYåG\YNUDMQtþiVWL
YR]X
-HGQRWOLYp NRPSRQHQW\ EU]G\ MVRX QDYUåHQ\ YVRXODGX VSODWQêPL Y\KOiãNDPL 8,& +ODYQt
NRPSRQHQW\EU]G\MVRXRGVSROHþQRVWL'$.2&=DWRUR]YDGČþVFKYiOHQpKRW\SX&9Q'
EU]GRYpYiOFH7%SĜtGDYQpYHQWLO\'66ORPHQpYHQWLO\'/9VDPRþLQQêRGEU]ćRYDþ
26 SRPRFQê Y]GXFKRMHP R REMHPX  O UR]YRGRYê Y]GXFKRMHP R REMHPX  O ĜtGtFt
Y]GXFKRMHP R REMHPX  O SUDFKRMHP 'DNR  ó SĜHVWDYRYDþ =9 SĜHVWDYRYDþ *3
EU]GRYp NRKRXW\ SUDYp 'DNR  ó EU]GRYp VSRMN\ 8,&  VQtPDþH ORåHQt 'DNR 6/
SĜtSRMN\ GLDJQRVWLFNp VGê]RX 'DNR '3 ò SĜtSRMN\ GLDJQRVWLFNp 'DNR'3 ò SĜtSRMN\
GLDJQRVWLFNp'DNR'3óDVWDYČþHRGOHKORVWL]GUåtW\SX6$%'59+
+ODYQtSRWUXEtMHYVRXODGXVSRåDGDYNHPPH]LQiURGQtY\KOiãN\8,&VYČWORVWLó
1HVWDQGDUGQtNRPSRQHQWRXEU]GRYpVRXVWDY\ MHQDWiþHFtUDPHQRXPRåĖXMtFtSĜHQRVEU]GQp
VtO\RGEU]GRYpKRYiOFHSĜLSHYQČQpKRNUiPXYR]XNWiKORYpPX~VWURMtSRGYR]NX7HQVHSĜL
SUĤMH]GX YR]X REORXNHP YĤþL UiPX QDWiþt D SURWR PXVt EêW ]DMLãWČQR WDNp QDWiþHQt WiKOD
SURSRMXMtFtSRGYR]HNVþiVWtSĜLSHYQČQRXNUiPXYR]X

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1DWiþHFt UDPHQR MH QDYUåHQR MDNR VYDUHN RFHORYêFK GtOĤ XORåHQp QD þHSX NUiPX YR]X
9HGHQt SRGYR]NHP MH SURVWĜHGQLFWYtP þHSXD YRGtFtFK OLåLQ XPRåĖXMtFtFK YHUWLNiOQt SRK\E
SRGYR]NXYĤþLUiPXYR]X
1DYUåHQi VRXVWDYD EU]G\ MH ]NRQVWUXNþQtKR KOHGLVND MHGQRGXFKi QHQiURþQi QD YêUREX D
QiVOHGQRX~GUåEXDO]HRþHNiYDWGRVDåHQtY\VRNpåLYRWQRVWLMHåMHXQiNODGQtFKåHOH]QLþQtFK
YR]LGHOSRåDGRYiQD
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
7pPDWHP WpWR EDNDOiĜVNp SUiFH MH 1iYUK EU]GRYp WODNRYp VDPRþLQQp VRXVWDY\ QiNODGQtKR
åHOH]QLþQtKRYR]X7DJQSSVRORåQpPREMHPXPSURUHåLP66
7HQWRYĤ]MHYVRXþDVQpGREČY\YtMHQVSROHþQRVWt/HJLRVDV/RXQ\VEU]GQRXVRXVWDYRXSUR
Mt]GQtUHåLP63ĜHVWRåHE\OSĤYRGQt]iPČU]iND]QtNDSURYR]RYDWWHQWRYĤ]YUHåLPX66SR
ĜDGČMHGQiQtE\ORUR]KRGQXWRåHVHEU]GRYiVRXVWDYDQDYUKQHSURUHåLP6
.WRPXWRVHGRãORQD]iNODGČ]KRGQRFHQt Y\XåLWt ORåQpKRREMHPX YR]XNWHUêþLQt  P D
PD[LPiOQt ORåQpKPRWQRVWLYR]XYUHåLPX66 W3ĜLPČUQpKPRWQRVWLRELORYLQ±
NJPY\FKi]tY\XåLWtORåQpKRREMHPXYR]XDåFRåMHYHOPLQHHIHNWLYQt
1iYUK SRSVDQê YWpWR SUiFL MH DOWHUQDWLYRX YêUREQČ MHGQRGXFKp EU]G\ VSOĖXMtFt QiURN\ QD
EU]GX66QHVWDQGDUGQtNRQFHSFH
0HFKDQLFNi þiVW EU]G\ ]DKUQXMH GYČ VKRGQp VHVWDY\ XPtVWČQp QD SĜHGVWDYFtFK YR]X MHGQD
GRSOQČQi R VRXVWDYX UXþQt EU]G\ RYOiGDQp ] SORãLQ\ 1HVWDQGDUGQt NRQFHSFH EU]G\ VSRþtYi
YSĜHQRVXEU]GQpVtO\RGEU]GRYpKRYiOFHXPtVWČQpKRQDSĜHGVWDYNXYR]XNWiKORYpPX~VWURMt
SRGYR]NXSURVWĜHGQLFWYtPQDWiþHFtKRUDPHQH7RMHRWRþQČ]DYČãHQRQDUiPXYR]XDYHGHQR
SRGYR]NHP1DRWRþQpPUDPHQLMVRX]DYČãHQ\GYČSĜHYRGQLFHQDY]iMHPSURSRMHQpWiKOHPD
VEU]GRYêP YiOFHP MH VSRMXMH VWDYČþ ]GUåt 3ĜHYRGQLFH SĜHQiãHMtFt EU]GQRX VtOX QD SiNX
WiKORYpKR ~VWURMt SRGYR]NX MH QD RWRþQpP UDPHQL ]DYČãHQD SRPRFt ]iYČVQêFK RN NWHUp
HOLPLQXMtYHUWLNiOQtSRK\ESRGYR]NXYĤþLUiPXYR]X
3URSRVRX]HQt IXQNþQRVWLY\URELWHOQRVWLD]iVWDYERYêPPRåQRVWHPVRXVWDY\E\OY\KRWRYHQ
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